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, Oyamaguchi [7] , K-
. $K$- TRS . ,
, .
2
, . [7], [8] .
$\epsilon$ , $\emptyset$ . $V$ , $F$ .
$T$ $V$ $F$ . $M$ , $P(M)$ $M$
. $P_{F}(M)$ $M$ , $M/u$ $u$ $M$
, $M[uarrow N]$ $M/u$ $N$
. $M$ 1 .
$l-r$ , , : $l\not\in V$
$V(r)\subseteq V(l)$ . $l-r$ } , $l$ , .
(TRS) , .
, TRS $R$ . TRS $R$ , $M$ $u$ $N$
, $\sigma$ $l-r\in R$ , $M=M[uarrow\sigma(l)]$ $N$
$=M[uarrow\sigma(r)]$ , $M \bigwedge_{R}^{u}N$ . TRS $R$ ,
$arrow^{*}\cdotarrow tRR\subseteqarrow R*arrow_{R}^{*}$ . TRS $R$ ,
$R$ , $R$ $NF(R)$ . $\gamma$ : $M_{0}$
$arrow R^{t)}uM_{1}arrow_{R^{1}}^{u}\ldotsarrow_{R}^{u_{n-1}}M_{n}$ . , $\mathcal{R}(\gamma)=\{u_{0}, u_{1}, \ldots, u_{n-1}\}$ ,
, $\gamma$ . $\mathcal{R}(\gamma)$ , $\gamma$
$A\searrow M-$ $R(\gamma)RM_{n}$ . TRS $R_{1}$ $R_{2}$
$CP(R_{1}, R_{2})$ : $CP(R_{1}, R_{2})=\{\langle\theta(l_{1})[uarrow\theta(r_{2})], \theta(r_{1})\rangle_{u}|l_{1}$
$arrow r_{1}\in R_{1},$ $l_{2}arrow r_{2}\in R_{2},$ $u\in P_{F}(l_{1}),$ $l_{1}arrow r_{1}\neq J_{2}arrow r_{2},$ $\theta(l_{1}/u)=\theta(l_{2})$ }. , $V(l_{1})$
$\cap V(l_{2})=\emptyset$ $\theta$ $l_{1}/u$ $l_{2}$ . $CP(R)$ $CP(R, R)$
. TRS $R$ , $arrow R$ .
1. $x$ . $xarrow R^{X}\cdot 2$ . $f$ $n$ . $s_{i}arrow_{R}t_{t}(1\leq i\leq n)$
, $f(9_{1}, \ldots, s_{n})arrow_{R}f(t_{1}, \ldots, t_{n})$ . $3$ . $larrow r\in R$ . $\sigma-e\nu_{R}\tau$ $\sigma,$ $\tau$ ,
, $x$ $\sigma(x)-e*R\tau(x)$ , $\sigma(l)arrow_{R}\tau(r)$ .
3 $K$-
, $K$- . , $K$- TRS
.
$K$- , Oostrom [4] ,
$(K=\emptyset)$ , .
3.1 , TRS $R$ $K$- (K-development closed)
.
1. $K\subseteq R$ $K$ .
259
2. $\forall\langle P, Q\rangle_{u}\in CP(K, R-K)(u\neq\epsilon)$ , $Parrow KQ$ .
3. $\forall\langle P, Q\rangle_{u}\in CP(R-K, R)(u\neq\epsilon)$ , $P-\infty_{R-K}\cdotarrow*K^{\cdot}arrow^{*}KQ$ .
4. $\forall(P,$ $Q\rangle_{\epsilon}\in CP(K, R-K)$ ,
$Parrow_{K}^{*}$ . $arrow_{K}^{*}$ . $c-\triangleright R-KQ$ .
5. $\forall\langle P, Q\rangle_{\epsilon}\in CP(R-K, R-K)$ ,
$Parrow_{K}^{*}$ . $arrow R-K$ $arrow_{K}^{*}$ . $arrow_{R}^{*}Q$ .
3.2 $K$ - TRS $R$ , .
3.3 TRS $R$ , $K$- , $K$- .
4
, , .
4.1 3 TRS $R_{1}$ , $R_{2},$ $R_{3}$ . $R_{1},$ $R_{2},$ $R_{3}$ , .
$R_{1}=\{f(g(g(x)))arrow a_{f}f(g(h(x)))arrow b$ ,
$f(h(g(x)))arrow b,$ $f(h(h(x)))arrow c,$,
$g(x)arrow h(x),$ $aarrow b,$ $barrow c$}.
$R_{2}=\{aarrow c_{f}barrow(i,$ $f(a, b)arrow d,f(x, c,)arrow f(c,, c)$ ,
$f(c, x)arrow f(c, c,),darrow f(a, c),darrow f(c, b)\}$ .
$R_{3}=\{f(x)arrow x,f(x)arrow f(f(x))\}$ .
Okui , $[3J$ .
$R_{1}$ $R_{2}$ $R_{3}$
$\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}^{\cross}\ovalbox{\tt\small REJECT}^{\cross}Oyamaguchi- Ohta[6JO\cross Okui[3JToyama- Gmmlich[10J,[JJO\cross xxO$
(O. . . , $\cross\ldots$ )
, TRS $R_{4}$ .
$R_{4}=\{\begin{array}{l}g(x)arrow xf(f(x))arrow g(x)f(x)arrow f(f(f(x)))\end{array}\}$
TRS $R_{4}$ , , TRS $R_{1},$ $R_{2},$ $R_{3}$ ,
$R_{4}$ , .
$R_{1}$ $R_{2}$ $R_{3}$ $R_{4}$
Toyama-Grumlich $O$ $\cross$ $\cross$ $x$
$HHuex^{yy}Xfflffl$
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$CP(R_{4})=\{\langle g(x),$ $f(f(f(f(x)))))_{\epsilon},$ $\langle f(f(f(f(x)))), g(x)\rangle_{\epsilon},$ $\langle f(f(f(f(x)))), g(x)\rangle_{1;}$
$(f(g(x)), g(f(x))\rangle_{1}\}$ .
$\bullet$ TRS $R_{4}$ , Toyama-Gramlich $/10J,$ $/1J$ , ,
(parallel critical pair condition) (/1], pp.219) .
$\langle f(f(f(f(x)))), g(x)\rangle_{\epsilon}\in CP(R_{4})$ , $f(f(f(f(x))))(=P)4_{\ }\cdotarrow R_{4}*$
$g(x)(=Q)$ .
$\bullet$ TRS 2 Oyama9uchi-Ohta [ 2 , (up-
side parallel closed) (/6], pp.190) .
$\langle f(f(f(f(x))))_{f}g(x)\rangle_{\epsilon}\in CP(R_{4})$ , $f(f(f(f(x))))(=P)(\cdot\#_{R_{4}}\cuparrow_{R_{4=}}^{\epsilon})$
. $(\dashv\vdash R_{4}W\cuparrow_{R_{4=}^{\epsilon}})g(x)(=Q)(W\neq\{\epsilon\})$ .
$\bullet$ TRS $R_{4}$ , Huet-Toyama-Oostrom $/4J_{f}/5$] $Aa$ ,
.
$\langle f(f(f(f(x)))), g(x)\rangle_{\epsilon}\in CP(R_{4})$ , $f(f(f(f(x))))(=P)arrow R_{4}$ $arrow^{*}\$
$g(x)(=Q)$ .
$\bullet$ TRS , Okui , , (strongly closed) ([3],
pp.10) .
$\langle g(x), f(f(f(f(x)))) \rangle$ \epsilon \in CP( ) , $g(x)(=P)arrow^{*}R_{4}_{R_{4}}f(f(f(f(x))))$
$(=Q)$ .
$\bullet$ TRS $R_{4}$ , Oyamaguchi-Oh [7] , , $K\subseteq R_{4}$
( $K\neq\emptyset$ $K\neq R_{4}$) , $K$- (K-closed) $([7J, pp.132)$ .
1. $K=\{g(x)arrow x\},$ $R_{4}-K=\{f(f(x))arrow g(x), f(x)arrow f(f(f(x)))\}$ ;
$\langle f(f(f(f(x)))),g(x)\rangle_{1}\in CP(R_{4}-K, R_{4})$ , $f(f(f(f(x))))(=P)$
$*_{R_{4}-K}\cdotarrow_{K}^{*}$ . $arrow^{*}Kg(x)(=Q)$ .
2. $K=\{g(x)arrow x, f(f(x))arrow g(x)\}$ , I $K=\{f(x)arrow f(f(f(x)))\}$ ;
$\langle f(f(f(f(x)))), g(x)\rangle_{1}\in CP(K, R_{4}-K)$ , $f(f(f(f(x))))(=P)\dashv\vdash K$
$g(x)(=Q)$ .
3. $K=\{g(x)arrow x, f(x)arrow f(f(f(x)))\}$ , R $-K=\{f(f(x))arrow g(x)\}$ ;
$\langle f(f(f(f(x)))),g(x)\rangle_{1}\in CP(R_{4}-K, R_{4})$ , $f(f(f(f(x))))(=P)$
$-\vdash R_{4}-K$ $arrow^{*}K^{\cdot}arrow^{*}Kg(x)(=Q)$ .
4. $K=\{f(f(x))arrow g(x), f(x)arrow f(f(f(x)))\},$ $R_{4}-K=\{g(x)arrow x\}$ ;
TRS $K$ .
$NF(K)\ni g(g(x))arrow^{*}Kf(f(f(f(x))))arrow^{1}Kf(f(x))arrow^{\epsilon}Kg(x)\in NF(K)$ .
5. $K=\{f(x)arrow f(f(f(x)))\},$ $R_{4}-K=\{g(x)arrow x, f(f(x))arrow g(x)\}$ ;
$\langle f(f(f(f(x)))), g(x)\rangle_{1}\in CP(R_{4}-K, R_{4})$ , $f(f(f(f(x))))(=P)$
$-*R_{4}-K$ $arrow^{*}K^{\cdot}arrow^{*}Kg(x)(=Q)$ .
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6. $K=\{f(f(x))arrow g(x)\},$ $R_{4}-K=\{g(x)arrow x, f(x)arrow f(f(f(x)))\}$ ;
TRS $K$ , ,
$NF(K)\ni f(g(x))arrow_{K}^{1}f(f(f(x)))arrow_{K}^{\epsilon}g(f(x))\in NF(K)$ .
1 6 , TRS $R_{4}$ , $K\subseteq R_{4}$ ( $K\neq\emptyset$ $K\neq R_{4}$ ) , $K$ -
.
$\bullet$ TRS $R_{4}$ 2 .
$K=\{g(x)arrow x\}$
R4-K={ff(( )))}
1. TRS $K$ .
2. $CP(K, R_{4}-K)=\emptyset$ .
S. $CP(R_{4}-K, R_{4})=\{(f(f(f(f(x)))), g(x)\rangle_{1_{f}}\langle f(g(x)), g(f(x))\rangle_{1},$ $\langle g(x)$ ,
$f(f(f(f(x))))\rangle_{\epsilon\prime}\langle f(f(f(f(x)))), g(x)\rangle_{\epsilon}\}$ .
$\langle f(f(f(f(x)))), g(x)\rangle_{1}\in CP(R_{4}-K, R_{4})$ , $f(f(f(f(x))))(=P)$
$-arrow_{R_{4}-K}g(g(x))arrow Kg(x)(=Q)$ .
4. $CP(K, R_{4}-K)=\emptyset$ .
5. $CP(R_{4}-K, R_{4}-K)=\{\langle g(x), f(f(f(f(x))))\rangle_{e’}\langle f(f(f(f(x)))), g(x)\rangle$ ,
$\langle f(g(x)), g(f(x))\rangle_{1}\}$ .
$\forall\langle P, Q\rangle\in CP(R_{4}-K, R_{4}-K)$ , $Parrow^{*}K^{\cdot}arrow R_{4}-K$ $arrow_{K}^{*}$ . $arrow^{*}\$
$Q$ . ,
$f(f(f(f(x))))(=P)-e_{R_{4}-K}g(g(x))arrow_{K}g(x)(=Q)$ .
, $R_{4}$ $K$ - . S.2 , $TRSR_{4}$
.
f TRS $R_{4}$ ,
. , TRS $R_{1},$ $R_{2},$ $R_{3}$
. , TRS $R_{1},$ $R_{2},$ $R_{3},$ $R_{4}$ .
, , TRS $R_{1},$ $R_{2},$ $R_{3},$ $R_{4}$ ,
.
5
, Oyarnaguchi , $K$-
. , $K$-
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